Syndecan-4 clustering induces cell migration in a PDZ-dependent manner.
Cell migration is a dynamic process involving formation of a leading edge in the direction of migration and adhesion points from which tension is generated to move the cell body forward. At the same time, disassembly of adhesion points occurs at the back of the cell, a region known as the trailing edge. Syndecan-4 (S4) is a transmembrane proteoglycan thought to be involved in the formation of focal adhesions. Recent studies have shown that its cytoplasmic domain can engage in signal transduction, making S4 a bona fide receptor. Here, we show that ligand clustering of cell surface S4 on endothelial cells initiates a signaling cascade that results in activation of Rac1, induction of cell polarization, and stimulation of cell migration that depends on S4 interaction with its PDZ-binding partner. Expression of an S4 mutant lacking its PDZ-binding region (S4-PDZ(-)) leads to decreased cell motility and a failure to form a trailing edge. On clustering S4, but not S4-PDZ(-), targets activated Rac1 to the leading edge of live cells. Cells lacking synectin, a PDZ domain containing protein that interacts with S4, fail to migrate in response to S4 clustering. Both S4-PDZ(-)-expressing and synectin(-/-) endothelial cells exhibit elevated basal levels of Rac1. Thus, our data suggest that S4 promotes endothelial cell migration in response to ligand binding by activating Rac1 and localizing it to the leading edge, and that these processes are dependent on its PDZ-binding domain interaction with synectin.